This article contains the data set and model code for the negative emission polygeneration system described in Tan et al. (2019) . The data was generated utilizing an optimization model implemented in LINGO 18.0 and includes information on the operating state of each process unit in the system. The maximum annual profit of the system was determined at different carbon footprint targets. The data set and model code can be utilized for further analysis on the interdependence between the process units of this polygeneration system, its operational and environmental performance, and the potential impact of integrating new process units into the network.
Data
This data article presents the different optimal operating states of a negative emission polygeneration system (NEPS) described in Tan et al. [1] under different scenarios. The NEPS considered here integrates the process proposed by Davies et al. [2] into a multi-product system. The input parameters include the price of electricity, heat, cooling, water and hydrochloric acid (HCl), the capital costs for the process and storage units and the target carbon footprint for the system.
Relevant data are organized as follows. Table 1 gives the mass and energy balance data of the process units. Table 2 gives the prices of streams, while Tables 3 and 4 give the capital costs for the process units and the storage units, respectively. Table 5 gives hourly variations in the demand for   Specifications Table   Subject Renewable Energy, Sustainability and Environment Specific subject area Optimal operating state of a negative emission polygeneration system Type of data Numerical data obtained from optimizing the system presented in Tan et al. (2019) using the code in the supplementary file under different carbon footprint targets. Data are presented in tabular and graphical form. How data were acquired
The data presented were obtained from the results of an optimization model which was implemented in LINGO 18.0 using a laptop with processor Intel®Core™ i7-6500U @ 2.50 GHz with 8.00 GB RAM. Data format Raw, Processed Parameters for data collection
The parameters needed include the price for electricity, heat, cooling, water and hydrochloric acid and capital costs for process and storage units of the polygeneration system. Description of data collection Given 11 carbon footprint targets, data regarding the maximum annual profit that the system can achieve and the operating states of the process and storage units are gathered. Data were generated automatically using the model described in Tan 
a Externally fired gas turbine (EFGT) with heat recovery steam generator (HRSG). 0  100  8  2  4000  12,000  0  100  8  3  4000  12,000  0  100  8  4  4000  12,000  0  100  8  5  6000  12,000  0  100  8  6  6000  12,000  0  100  8  7  6000  8000  0  100  8  8  8000  8000  0  100  8  9  8000  8000  1000  100  8  10  10,000  4000  1000  100  8  11  10,000  4000  1500  100  8  12  10,000  4000  1500  100  8  13  10,000  4000  1500  100  8  14  8000  4000  1500  100  8  15  8000  4000  1500  100  8  16  8000  8000  1500  100  8  17  8000  8000  1000  100  8  18  8000  8000  1000  100  8  19  10,000  10,000  500  100  8  20  10,000  10,000  500  100  8  21  10,000  10,000  0  100  8  22  4000  12,000  0  100  8  23  4000  12,000  0  100  8  24  4000 12,000 0 100 8 electricity, heat, cooling, water and HCl from the NEPs. The price of electricity also changes during the 24-h period and is given in Table 6 . Fig. 1 contains the summary of the trade-off between annual profit and carbon footprint of the different scenarios. Figs. 2e6 contain the optimal operating state for the boiler, CHP, chiller, RO and EGDA units. Fig. 7 contains the optimal capacity of the water storage unit. The Supplementary File Table 6 Electricity price variations during the 24-h period.
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Price 
Experimental design, materials and method
The data is used to identify the optimal operating state of the NEPS using the mixed-integer linear optimization model described in Tan et al. [1] and executed in LINGO 18.0 [3] which can be downloaded from www.lindo.com. The code can be found in the supplementary file. The annual profit is maximized in consideration of 11 different scenarios, which varied only in the target carbon footprint. Furthermore, it is assumed that electricity price varies per hour; the EGDA variable cost is V 350/kW; the price of treated brine is V 0/t (corresponding to no price for CO 2 captured); and that the price of HCl is V 80/t. The first scenario maximizes the annual profit with the maximum target carbon footprint of À4671.95 t/y, which is the lowest possible carbon footprint that can be achieved under these conditions. The last scenario maximizes the annual profit with a maximum target carbon footprint of 7585.32 t/y, which corresponds to the highest possible carbon footprint achieved under the given conditions. Scenarios 2 to 10 maximized the annual profit under different carbon footprint targets which have been generated by dividing the CO 2 range into 10 increments. The summary of the trade-off between annual profit and carbon footprint is summarized in Fig.1 . The optimal operating state for the boiler, CHP, chiller, RO, and EGDA are shown in Figs. 2e6, respectively. The optimal capacity usage of the water storage capacity is shown in Fig. 7 . The results shown in Figs. 2e7 highlight the comparison of the 11 scenarios. The data used to generate Figs. 1e7 are also provided in the Supplementary file.
